Aims: Medical error is a great concern of the patients and physicians. It usually occurs due to physicians' exhaustion, distress and fatigue. In this study, we aimed to evaluate frequency of distress and fatigue among emergency medicine residents reporting a medical error. Materials and Methods: The study population consisted of emergency medicine residents who completed an emailed questionnaire including self-assessment of medical errors, the Epworth Sleepiness Scale (ESS) score, the Maslach Burnout Inventory, and PRIME-MD validated depression screening tool. Results: In this survey, 100 medical errors were reported including diagnostic errors in 53, therapeutic errors in 24 and following errors in 23 subjects. Most errors were reported by males and third year residents. Residents had no signs of depression, but all had some degrees of sleepiness and burnout. There were significant differences between errors subtypes and age, residency year, depression, sleepiness and burnout scores (p<0.0001). Conclusion: In conclusion, residents committing a medical error usually experience burnout and have some grades of sleepiness that makes them less motivated increasing the probability of medical errors. However, as none of the residents had depression, it could be concluded that depression has no significant role in medical error occurrence and perhaps it is a possible consequence of medical error.
Introduction
Medical errors are considered a major concern among physicians and occur at high rates (1) (2) (3) . Previous studies have reported medical errors with different incidences from 5% to 10% and even 50% (4) (5) (6) (7) . Medical errors include errors in prescribing the right treatment or right dosage, diagnosing and identification of patient and or misdiagnosis or late diagnosis (8, 9) .
Medical errors are common among residents because of long shifts, job stress, sleep deprivation and subsequent fatigue (10) (11) (12) (13) (14) . Due to physical, emotional, and mental exhaustion, residents are more predisposed to burnout (15, 16) . Also, it is shown that the main cause for self-reported medical errors in residents is burnout (17, 18) .
Emergency departments are particularly stressful work environments for patients and physicians (19) . This stressful environment along with long time shifts, sleepiness and fatigue makes the emergency medicine increase the probability of medical error in these residents. In this study, we aimed to evaluate the relation between distress and fatigue, as causes of medical errors, with selfreported medical errors in emergency medicine residents.
Methods
All students enrolled in emergency medicine residency program were invited to participate. In this web-based study, we sent an anonymous email to all emergency medicine residents asking for medical errors performed by them in emergency department, Imam Reza Hospital, Tabriz, Iran during a 6 month period between March and August 2012. Participants reported 100 self-reported medical errors. Subjects provided written informed consent. Study population comprised of all emergency medicine residents in first, second and third years of residency. Twenty-four hour a day was divided into two 12-hour shifts. In each shifts there was at least 8 residents making 2880 shifts in a 6 month period providing an appropriate situation for evaluating medical errors. At the end of the each month, residents were provided with a distress and fatigue questionnaire through email and were asked about the medical errors occurred in the opinion of the residents. Residents reported their medical errors with the question, "During last month, did you perpetrate a medical error?" In the questionnaire, it was explained that we included errors recognized by residents as medical errors rather than events that harmed patients. This error should be grouped into diagnostic errors, treatment errors and errors in following patients (including following patients from the previous shifts and the error of not following the accurate application of patients' orders).
After collecting the questionnaires, those with medical errors were evaluated for having distress or fatigue. Distress and fatigue was defined in three subtypes: depression, sleepiness and burnout. Depression was evaluated by PRIME-MD depression screening instrument, Burnout was evaluated by Maslach burnout inventory questionnaire and sleepiness was evaluated by Epworth sleepiness score. The person analyzing the questionnaires was blinded to the subjects' personal information.
Data analysis
Statistical analyses were performed using the Statistical Package for Social Sciences, version 17.0 (SPSS, Chicago, Illinois). Quantitative data were presented as mean ± standard deviation (SD), while qualitative data were demonstrated as frequency and percent (%). The categorical parameters were compared by χ2 tests or Fisher's exact test, and the continuous variables were compared by Student's t-tests and one-Way ANOVA for independent continuous scale data and MannWhitney U test for nonparametric data when 
Results
In this survey, 100 medical errors were reported by emergency medicine residents. Medical errors were diagnostic errors in 53, therapeutic errors in 24% and following errors in 23% cases. Most errors were reported by males and residents in third year (Table 1) . None of patients had depression score <5 and diagnosed with depression. Sixty percent had mild and 40% had severe sleepiness scores. Subjects were at risk of severe burnout in 45% and very severe burnout in 55% of the subjects. Table 2 demonstrates findings between medical errors subtypes. There were significant differences between errors subtypes and age, residency year, depression, sleepiness and burnout scores. Following errors, in comparison to diagnostic and therapeutic errors, was occurred significantly in older subjects with lower depression and burnout score and higher sleepiness score (p<0.0001); however, there was no differences between diagnostic and therapeutic errors. <0.0 01* * P is two-sided significant.
Discussion
The occurrence of errors is prominent among physicians. Such errors threaten patient safety and are found to be related to physician burnout and emotional problems (20) . Severe medical errors with severe consequences occur usually in intensive care units, operation room and emergency department due to high workload and long shifts. Previous studies have reported a great association between the workload in a shift and negative safety outcomes (21, 22) . The effects of stressful incidents on emergency department staff can be profound. Witnessing aggression, violence or the death of patients, or participating in resuscitation, can be emotionally and physically demanding. This stressful situation can lead to medical errors.
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In this study among emergency medicine residents, we observed that all residents reporting the medical error were at risk of burnout and suffered sleepiness but reported no sign of depression. Medical errors in following patients occurred in subjects with lower depression and burnout scores and higher sleepiness score. We observed that mostly male subjects and those in third year of residency reported medical errors. This could be due to the fact that residents with more experience could distinguish between a real and perceived medical error and also female subjects were most likely to worry about the consequences of the reporting a medical error unlike the male residents.
Previous studies have reported depression among residents between 7%-56% (23-26). The stressful situation, long shifts and heavy workload in the residency can trigger depression. Also, committing medical errors may also lead to the physician's depression (27) . West and colleagues in two different studies (17, 28) reported depression symptoms in 68.7% and 63.33% of residents reporting medical error. With lower incidence rate, Fehrenkopt and colleagues (18) reported depression in 20% of residents. Unlike these studies, in our study, none of the residents reporting the medical error had depression. This could be due to self-reported questionnaires which would accompany with underestimating the real situation. It is possible that the real prevalence of depression be higher than the current values.
In our study, we observed that all residents reporting medical error had mild or severe sleepiness which contributes to the errors occurrence. Among these errors, those due to failure to follow patients usually occurred in subjects with more sleep deprivation. It has been shown that lack of sleep of workers, can result in careless behavior that jeopardizes safety (29) . Due to the sleep deprivation and fatigue in the residency, it is possible that residents lose their concern for their work and become less careful toward their patients. Additionally, extended-duration work along with the high level of chronic partial sleep deprivation may account for the high base rate of attentional failures and impaired performance and safety (14) . Shift length for emergency medicine residents are long and interrupt normal sleep periods which can deteriorate residents' performance and the quality of their patient care (4).
Residency period is stressful and this stress is unavoidable, but residents do not become immune to the stress, and are often ill prepared and under-supported to cope with them. These shortcomings can result in burnout (30) . We observed that as a result of long shifts with high workload and the stressful situation of the emergency department, as well as sleepiness, all our residents reporting medical errors experienced some degrees of burnout.
Conclusion
In conclusion, residents committing a medical error are usually burned out and have some grades of sleepiness that makes them less motivated increasing the probability of medical error. However, as none of the residents had depression, it could be concluded that depression has no significant role in medical error occurrence and perhaps it is rather a possible consequence of medical error.
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